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0. Why learn Python?
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## 0. Why learn Python?
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* data analysisf

1. Basics of Jupyter notebooks

YOI Can fun Pymion CO0e Usng effes 3 noteDook (ks e Dne) of 8 A0l A M0N0 S aacited o LOR 16 DONGM, whareat i adebook & dwvided nfo ol
Here wo une 8 NOIEHO0K DeCaUse B8 raractee orvvaOnRend Bng Aen rarTElve ted capabotes make | Ol for feaching Bnd TUIonal PUMoses.

In upyter AotatoRs, you! 1yTe nal @90 calls ardd suecute 4 cadl Using ShiftsEntar

A ool can be sdner ) [ mooe [green) or Command mooe [Biuel

1.0. Edit mode

Erder 01 made by Cholung on e cell s 0107 8%d of Dy [esady) fatar OF dounbie ccung If the ceill s in Cormmand maas In Lot mode, you can tyDe 090 a
ool 1o madty s comerts. Use the Up 800 Down B0w keys 10 Mowe Detween bnes of the curent coll

1.1. Command modes

[raor Commane] mate Dy CAchng on 8 ced OUTMGS Of AN «ORor Irea Of Dy [wressang Fec 1 he cell 5 0 £08 mocs In Cownmand mose, you can ot he
NOLANEOK AND COITETIEYIR Ch AL

Cammrend  Oswcr grsn

Pirsa: 18080024 Page 6/112



U I RO VTG T e st oy ot

c‘“?‘ B Qonves §huoinge ) Menolrmp Wai § PSiwa [ physca
= Jupyter ps2018-2019_programminginpython. 1emplate 2 s carges

LY m N o Cumtt - Wongsts -

S o

e / |Pytend O

B e 20 ¢ ¢ 0B C Ve

Programming in Python
PSi front Eral
August 77-28, 2018

Lauren Hayward fusrern
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2 Basics of Python
2. Basics of Python
2.0. Numbers
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- subtraction

. muftiplication

/ division or floor division (see below)

I/l fioor division (also known as integer division)

exponent (Note: the operator * is not an exponential operatorf)

modulus (returns the remainder upon dividing the lefi-hand operand by the right-hand operand)

In [2]: (143)%(6-4)**3

Out[2]: 32

I In [ ]: (W)

Numbers can have different numeric types. Integer numbers (such as 2, -9 and 0) have type int. Numbers with a decimal (suchas 13.4, 4.0 and -12.2)
have type £1oat. You can also read about long integers and complex numbers, but we won't use them in this course. Python can determine the number's type
without being explicitly told.

Booleans (variables that take one of two possible values) are a subtype of integers.
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Kernel Widgets Help

multiplication

dwvision or floor division (see below)

fioor division (also known as integer division)

exponent (Note: the operator * is not an exponential operatorf)

modulus (returns the remainder upon dividing the left-hand operand by the right-hand operand)

In [2]: (143)*(6-4)**3

out[2]: 32

In [3]:
Out[3]:

Numbers can have different numeric types. Integer numbers (such as 2, -9 and 0) have type int. Numbers with a decimal (suchas 13.4,4.0 and -12. 2)
have type f1loat. You can also read about long integers and complex numbers, but we won't use them in this course. Python can determine the number's type
without being explicitly told.
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i exponent (Note: the operator * s not an exponential operator!)
L} modulus (returna the remainder upon dividing the left-hand operand by the right-hand operand)

In [2]: (143)*(6-4)**3

Out[2]): 32

In [3):
Out[3]:

In [4]: 3/2
Out[d): 1

Numbers can have different numeric types. Integer numbers (such as 2, -9 and 0) have type int. Numbers with a decimal (such as 13.4, 4.0 and -12.2)
have type f1oat. You can also read about long integers and complex numbers, but we won't use them in this course. Python can determine the number's type

without being explicitly told.

Booleans (variables that take one of two possible values) are a subtype of integers.
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In [2): (1+43)*(6-4)**)
Out[2): 32

In [3]):
Out[3]:

In [4]):
Out[d]):

In [5]:
Out[S5]:

In [6]:
Out[6]:
Numbers can have different numeric types. Integer numbers (such as 2, -9 and 0) have type int. Numbers with a decimal (suchas 13.4,4.0 and -12.2)

have type £1oat. You can also read about long integers and complex numbers, but we won't use them in this course, Python can determine the number's type
without being explicitly told.
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2.1. Printing

if we enter several numerical expressions on different lines of the same cell, only the last line will be displayed.

In [7]: 242
4-6

out[7): -2

!
Use the print (x) function to display the value of the expression x. In Python 2, use print without an argurmnent to print an empty line. In Python 3, use }
print () to print an empty line. i

—

2.2, Variables and comments

Store values in a variable using the equal sign.

Use comments to document your code. Any text following a # character on a line will not be interpreted by Python and will thus not affect the code's output.

=

Pirsa: 18080024 Page 20/112
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Use the print (x) function to display the value of the expression x. In Python 2, use print without an argument to print an
empty line. In Python 3, use print () to print an empty line.

In [10): print( 2+2 )
print #print() in Python 3
print(4-6)

4

-2

2.2. Variables and comments
Store values in a variable using the equal sign.

Use comments to document your code. Any text following a # character on a line will not be interpreted by Python and will thus
not affect the code's Qutput.

T i W i
OIS FOML ety

s P

: ~ - : o
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Pirsa: 18080024 Page 21/112



————————— - -

N T DO M pageeng ¥

SEPDTYS. IO o AT gy T beg s T n

SRR .-_L— et Qe O0ves @ iumings D) Vetsig Wi PR W ) oo

- ;‘Ijupyter psi2018-2019_programminginpython_template_2 (autosaved)
4 File Edit View Insert Cell Kernel Widgets Help
B+ X 2B 2+ ¢+ N B C Coe -

4

-2

2.2. Variables and comments

Store values in a variable using the equal sign.

Use comments to document your code. Any text following a # character on a line will not be interpreted by Python and will thus

not affect the code's output.
I In[ ]: 1

2.3. Strings

In addition to numbers, you can store and manipulate strings of characters. You can use either single or double quotes to

define a string.

| S0 OV preipynd o — - -
=y | e e i
Y _ Y -~ Wl < Gisa g B N AR e £
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n = 0 Foeignc

print( w*h )

50

2.3. Strings

In addition to numbers, you can store and manipulate strings of characters. You can use either single or double quotes to

define a string.

Use the format method to get formatted strings, which are often useful for displaying output in a nice way

Exercise: Wrile code that takes a variable storing a circle's radius and prints its area. For example, when r=5, you should print:

The araa nf tha circla ia 7R_S3IQ75 .

2l
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n = 5 Fneignc

print( w*h )
50

2.3. Strings

In addition to numbers, you can store and manipulate strings of characters. You can use either single or double quotes to
define a string.

In [12): wordl = "Hello"
word2 = “"world"
sentence = wordl + word2 #concatenate using ‘+°
print(sentence)

Helloworld

Use the format method to get formatted strings, which are often useful for displaying output in a nice way
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print( w*h )

50

2.3. Strings

In addition to numbers, you can store and manipulate strings of characters. You can use either single or double quotes to
define a string.

In [13]): wordl = “"Hello"
word2 = “"world"
sentence = wordl +
print(sentence)

+ word2 #concatenate using ‘+°

L = len()

Hello world

Use the format method to get formatted strings, which are often useful for displaying output in a nice way
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In [14): wordl = “"Hello"
word2 = "world"
sentence = wordl +
print(sentence)

+ word2 #concatenate using '+

L = len( sentence )
print (L)

Hello world
11

Use the format method to get formatted strings, which are often useful for displaying output in a nice way

Exercise: Write code that takes a variable storing a circle's radius and prints its area. For example, when =5, you should print:

The area of the circle is 78.53975.
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In [14]: wordl = "Hello"
word2 = “"world"
sentence = wordl +
print(sentence)

+ word2 #concatenate using ‘+'

L = len( sentence )
print(L)

Hello world
11

Use the format method to get formatted strings, which are often useful for displaying output in a nice way

name = “Lauren”

x =0

y = 3.2

print( “The coordinates of {} are ({},{})".format(name,x,y) |

Exercise: Write code that takes a variable storing a circle's radius and prints its area. For example, when r=5, you should print:
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L = len( sentence )
print (L)

Hello world
11

Use the format method to get formatted strings, which are often useful for displaying output in a nice way

In [15): name = “Lauren”
x =0
y = 3.2
print( "The coordinates of {} are ({}.,{})".format(name,x,y) )

The coordinates of Lauren are (0,3.2)

T e

Exercise: Write code that takes a variable storing a circle's radius and prints its area. For example, when r=5, you should print: t

The area of the circle is 78.53975.

Pirsa: 18080024

Page 28/112



Ny

Fie Edit

»\ ~ '--.;- Jivescat Plete Q0 §Pihusegs 1) Vetalrnp Wi § PU W [ phrseast

l J' :juDyter psi2018-2019_programminginpython_template_2 (unsaved changes)

B + X 2 8B 42 3% M B C Makdown e

 Pecpie  Window  tep &

R e S

RRsslO - X0T8 trogr smen g TN o e et 1 o

View Insert Cell Kernel Widgets Help

L = len( sentence )
print (L)

Hello world
11

Use the format method to get formatted strings, which are often useful for displaying output in a nice way

In [15]: name = “Lauren”

x =0
y = 3.2
print( “"The coordinates of {} are ({},{})".format(name,x,y) )
The coordinates of Lauren are (0,3.2)
Exercise: Write code that takes a variable storing a circle's radius and prints its area. For example, when r=5, you should print:
The area of the circle is 78.53975.
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In [15): name = “Lauren”
x=0
y = 3.2
print( “"The coordinates of {} are ({},{})".format(name,x,y) )
The coordinates of Lauren are (0,3.2)
Exercise: Write code that takes a variable storing a circle's radius and prints its area. For example, when r=5, you should print:
The area of the circle is 78.53975.
In [5]: £ =5
24. Lists
Python has several data types available for grouping data together. The first one that we will see is the 1ist. To define a list,
S ————— ~ e O =4, i —l - Vet mme iy R et = = NSNS e P RN P e l £ ‘
! : (==
LY N~ D) m - c s N WS O - <\ s '
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Exercise: Write code that takes a variable storing a circle's radius and prints its area. For example, when r=5, you should print:

The area of the circle is 78.53975.

In [19): * =5
print('The area of the circle is {}'.format(r+*+*2 = 3.14))

The area of the circle 1s 78.5

2.4. Lists |

Python has several data types available for grouping data together. The first one that we will see is the 1ist. To define a list,
use square brackets with comma-separated values. The elements of a list can be of the same type or of different types. Lists
can even contain other lists. |

Some useful functions and methods for 1ists are:

list function/method Description
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Python has several data types available for grouping data together. The first one that we will see is the 1ist. To define a list,
use square brackets with comma-separated values. The elements of a list can be of the same type or of different types. Lists

can even contain other lists.
Some useful functions and methods for 1ists are:

1ist function/method Description

+ concatenates lists

len(list) outputs the 1list length

min(list) outputs the smallest itemin 1ist
max(linmt) outputs the largest item in list
list.append(x) adds a new item x 1o the end of 1isat
list.sort() sorts the elements of 1ist

sorted(list) return a new sorted list with the elements of 1iat
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print( A )
print( B )

(125 =2]
[Ca‘, 0, 4.2, [4, 5]]
In [22]: A+B

OuCT22 T2 =2 a0 4e2 4

In [23): max(A)
Out[23): 12
) L
2.5. Indexing and slicing

Both strings and lists can be indexed. The first element always has index 0.

You can also use negative indices to index elements counting from end.
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In [22]): A+B
Out[22): [4, 12, -2, ‘'a‘, 0, 4.2, [4, 5]]

In [23]: max(A)
Out[23]): 12

In [26]): A.append(3)
print( A )

A.append(B)
print( A )

[4, wrly =rde X 2l (MG Wy Cerde 1 S0 2D
T W 2o B 2y (9080 G L [ Dol 2 {e40le) Gy s, (il i
-— 8

2.5. Indexing and slicing

Both strings and lists can be indexed. The first element always has index 0.
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In [30]): A.append(3)
print( A )

A.append(B)
print( A )

[4' 12‘ -2' 3’
[‘r 120 ‘2! 3: Ilﬂ'r Dl 4—21 qu 5]]]

In [32]: C = [6,-2.45, 12.3, =2013]
print( C )
D = sorted(C)
print( D )

(6, -2.45, 12.3, -203]
[-203, -2.45, 6, 12.3]

2.5. Indexing and slicing
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[6, =2.45, 12.3, -203]

[6, -2.45, 12.3, -203]
(5203 =2 s e 12T

[-203, -2.45, 6, 12.3]

2.5. Indexing and slicing
L]

Both strings and lists can be indexed. The first element always has index 0.

You can also use negative indices to index elements counting from end.
B=["a", 0, 4.2, [4,5] ]

Use slicing to get a subset of your list or string.
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2.5. Indexing and slicing
Both strings and lists can be indexed. The first element always has index 0.

You can also use negative indices to index elements counting from end.

B = ["a®%, 0, 4.2, [4,5] ]

print( B(0] ) #print the first character
print( B[-1] ) #print the last character
print( B[-4] ) #print the fourthnlast character

a
(4, 51
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2.5. Indexing and slicing

Both strings and lists can be indexed. The first element always has index 0.

You can also use negative indices to index elements counting from end.

In [41): B = ["a", 0, 4.2, [4,5] )

print( B[0] ) #print the first character
print( B[-1] ) #print the last character
print( B[=-4] ) #print the fourth last character

print( B[3][1] )

a
[4, 5]
a
5

Use slicing to get a subset of your list or string.
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print( B[0) ) #print the first character
print( B[-1]) ) #print the last character
print( B[-4) ) #print the fourth last character

print( B[3][1] )
a
(4, 5]

a
S

Use slicing to get a subset of your list or string.
In [42]): s = "abcdef”
print( s[1:4] )

bed

Exercise: Given the list below, use slicing to display its elements in reverse order
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print( B[-4) ) #print the fourth last character

print( B[3][1] )

a
[4, 5]
a
5

Use slicing to get a subset of your list or string.

In [44]): s = "abcdef”
print( s[1:4] ) #print from index 1 to 4 (! included, 4 excluded)
print( s8[4:] ) #last index defaults to the length of the string
print( 8[:3)]) ) #first index defaults to zero

bed
ef
abc

. __l_ i Exercise: Given tha list balow. usa slicing to disnlav its elements in reverse arder
| 20w 20WLpre_lynh
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In [45]): s = “abcdef”

F_”' Winaw Y. B
B ————— -
< D N T 0w 0 gy ¥

ESSEOT Y0 O T TR IR s D gmet

print( s[1:4) ) #print from index 1 to 4 (1l included, 4 excluded)
print( s[d:) ) #last index defaults to the length of the string
print( s(:3] ) #first index defaults to zero

#Optional third slicing argument is the step size:
print( s[1:4:2] )

bed

ef

abc

bd

Exercise: Given the list below, use slicing to display its elements in reverse order

B]: A-[Ia.,'h',.c',‘d',.e‘,‘f‘] I

An important difference between lists and string is that lists ar mutable (can be changed), while string are immutable (cannot be

changed).
The A cbebeasacal cas be oo bde delabe baaaa oo _ tloa
- Titsoe A2 | ‘_;*
A ~ D) wm - e Ginva L WSO - PN =
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print( s[:3) ) #first index defaults to zero

#Optional third slicing argument 1s the step size:
print( s[1:4:2] )

bed
ef
abc
bd

Exercise: Given the list below, use slicing to display its elements in reverse order
A-l'a"'b.'.c".d".e.'.f.}

print( A[::-1] )

[.f.' lel' ldl’ .ct' Ibl' Oall

An important difference between lists and string is that lists ar mutable (can be changed), while string are immutable (cannot be I
changed).
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print( Al::-1] )

(nfl' le.' ld., |c|' -b-' a..]

An important difference between lists and string is that lists ar mutable (can be changed), while string are immutable (cannot be
changed).

The del statement can be used to delete items from a list.
B=["a", 0, 4.2, [4,5] )

8 = “"abcdef”

Exercise: Given the string s below, use indexing arid/or slicing to generate a new string ss that is the same as s but with the
first letter changed to b.

In [11]: s = "abcdef"
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print(s)

del B[1:3)
print(B)

['b", 0, 4.2, [4, 5]]
['d*, [4, 5]]

In [S1]): s = “abcdef"
8[0] = '‘b' #generates an error

TypeError Traceback (most recent call last)
<ipython-input-51-2fdibcf5a2ad> in (1)

1 s = “"abcdef”
—==> 2 g[0] = 'b'

TypeError: ‘'str' object does not support item assignment

Exercise: Given the string s below, use indexing and/or slicing to generate a new string ss that is the same as s but with the
first latter chanoed to b.
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In [S0]: B = ["a®, D0, 4.2, [4,5] ]
B[D] = “b"
print(B)

del B[1:3)]
print(B)

(500, 42 4, 511
['b', [4, 5]]

In [51): s = "abcdef”
a[0] = 'b' #generates an error

TypeError Traceback (most recent call last)
<ipython-input-51-2fdibcfSaZad> in ()

1 g = "abcdef”
-——==> 2 8[0] = 'b’

TypeError: 'str’ object does not support item assignment
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first letter changed to b.

In [11]: s = “abcdef”

2.6. Dictionaries

Dictionaries are another mutable data type in Python. Unlike a 1ist, which is indexed by a range of numbers, a dict is
indexed by keys that you define. Each key can be a string, a number, or any other immutable type. You can think of a dictionary
as a mapping.

You can read about other available data structures such as tuples and sets, but we won't use them in this course.

2.7. Other useful Python tools
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